Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
One form of raising capital is selling a company's shares on capital markets -i.e., going public. Going public is generally done through Initial Public Offering (IPO) where shares are sold to investors, usually at a price below those prevailing on the first day of trading (see Ibbotson (1975) for early evidence). As Ritter (2003) shows for a multitude of countries, underpricing is a phenomenon prevailing in almost all equity markets and, according to Ljungqvist (2006) , pricing discounts vary to a huge extent over time. There are widespread theoretical arguments along with a multitude of empirical papers explaining the existence of underpricing in equity markets in various countries. Yet, evidence on the reasons for the changes in underpricing over time and especially across countries remains scarce.
As Sapienza et al. (1996) In a nutshell, our analysis supports some earlier single-country-studies showing that increased protection of shareholders and greater accounting transparency contributes negatively to variations in underpricing. According to our results, problems of asymmetric information can be resolved when countries enforce disclosure. Moreover, larger dispersion of "good" and "bad" governance among firms within a country fortifies the risks faced by outside investors.
Additionally, our results suggest that countries characterized by more excessive compensation packages face greater agency problems and, respectively, higher levels of IPO underpricing.
The paper shows that the availability of information is one of the key determinants in resource allocation, while the quality of information plays a crucial role in reducing information asymmetries. As managerial self-interests and information asymmetries can increase external financing costs, we argue that better information can make corporate governance more efficient. Consequently, lower levels of underpricing are observed in countries with legal and institutional environments that allow for more efficient corporate governance through more informative stock prices.
With respect to shareholder protection we find that underpricing is higher when majority shareholders have more leeway to repress minority owners. Moreover, we find evidence that the availability of public information affects the observed level of IPO underpricing, consistent with the Winner's Curse model: Higher market returns prior to an IPO can attenuate the Winner's Curse and induce underwriters to price issues more conservatively to increase the chances of success (Rock (1986) ; Leite (2007) ). Consequently, we document a positive impact of the market return (and the number of IPOs) on the corresponding level of IPO underpricing. When equity markets perform well, investors anticipate that companies and investment banks try to time the market when going public.
Consequently, they require higher underpricing in return. Overall, we conclude that more effective legal systems and institutional environments attenuate the problem of asymmetric information, causing lower underpricing across countries. Arguably, guidance from policy makers can facilitate private contractual arrangements and improvements in the overall legal and institutional environment could reduce informational barriers in financial markets.
We proceed as follows. The next section provides some background on the causes of IPO underpricing. Section three elaborates on the factors that might contribute to the crosscountry variations in underpricing and develops our hypotheses. The fourth section describes the data and method of estimation; in the fifth section we present the results of our analysis, while we discuss extensions in section six. The final section concludes.
Causes for IPO Underpricing
Underpricing relates to the fact that shares traded publicly for the first time substantially jump in price on the first trading day. Thus, investors are willing to pay higher prices for shares when trading begins than investors paid for their share allocation from the investment bank that accompanied the prospective IPO. As substantial amounts of money are left on the table when personal shares are sold too low and the prices for retained shares are diluted, underpricing is costly to firm owners (Ljungqvist (2006) ). The academic literature points out several reasons for the prevailing existence of underpricing in capital markets. According to Ljungqvist (2006) , IPO underpricing can in general be attributed to asymmetric information, institutional factors, control considerations and behavioral aspects. Ritter (1984) argues that underpricing is related to the ex ante uncertainty about the future value of a firm going public.
Hence, the level of underpricing can be regarded as a compensation for the risk bearing of investors.
Models of asymmetric information assume that one of the involved parties during the process of taking a firm public is more informed than others thereby causing the underpricing of shares. Underpricing signaling models such as in Allen and Faulhaber (1989) assume that the issuer is better informed about the firm value than the investor. Welch (1989) argues that the issuer possesses more information about the true value of the company than potential investors thereby causing higher underpricing in equilibrium as a signal. This way, floated firms underprice their initial public offerings in order to ensure better terms for a secondary offering. Underpricing is used to signal firm quality and high-quality firms can make up for the money left on the table initially during a seasoned equity offering in the future. In contrast, Rock (1986) assumes that some investors typically have better information and can avoid participation in overvalued IPOs. Uninformed investors get more shares in overvalued IPOs leaving them worse off than informed investors. This Winner's Curse has to be offset by intentional underpricing in order to induce incentives for uninformed investors to continue participating in the IPO market. Leite (2007) generalizes Rock´s model and shows how market returns (or public information in general) can attenuate the Winner's Curse and induce underwriters to price issues more conservatively to increase the chances of success. Hence, he suggests that IPO returns should be positively influenced by recent market returns. Benveniste and Spindt (1989) argue that book-building allocations can be a mechanism that induces investors to report their information truthfully. Investors submitting reserved bids only receive a small number of shares, which deters them from misrepresenting information. Likewise, more aggressive investors cause the offer price to rise. Benveniste and Spindt show that in order to ensure truth telling and to meet the incentive compatibility constraint, underwriters have to commit to a certain amount of underpricing. Benveniste et al. (2003) explain the occurrence of waves within the IPO market with underwriters' capacity to bundle IPOs over time by establishing networks of regular investors.
Investors are compensated for the costs of generating information across a sequence of public offerings. Therefore, they argue, investment banks tend to specialize in industries, and companies tend to go public in industry specific waves. Ritter (2003) sets forth that due to the large fluctuations over time in the number of firms floated, market timing considerations seem to be more important than life-cycle considerations in determining when a firm goes public. Ljungqvist (2006) emphasizes that information asymmetries cause the existence of underpricing while institutional factors affect the level/extent of underpricing. The notion that corporate insiders can ascertain actions to the detriment of ordinary investors is well established in the literature. As a response, the premium for outside investor rises substantially to induce market participation (Daouk et al. (2007) ). Correspondingly, IPO underpricing (as a form of pricing inefficiency) should be higher in countries where outside investors face more severe information disadvantages. Information frictions such as agency conflicts between investors and the issuing company/investment bank have a first order effect on underpricing. Owed to the fact that going public represents a wealth transfer from the IPO company to investors there exists a problem of rent seeking behavior that can induce shirking and side payments. These private benefits might also affect the size of the underpricing.
Moreover, underpricing related gains accrue to institutional investors at the expense of uninformed retail investors. Under certain circumstances investors might even hold back favorable information in order to decrease the offering price and to benefit privately from price increases in the aftermath of the IPO. Ljungqvist and Wilhem (2003) document that with more discretion over the IPO allocation process, underwriters are giving shares away to people in the adjacency of the issuing firm. Lower levels of competition could induce underwriters to collude with issuing firms and existing shareholders such as venture capital providers during the course of the issuing procedures. Due to side payments, issuing firms are more willing to underprice their issues when compensated on secondary accounts for leaving money on the table. This way, the issuing firm loses money that executives gain on their personal accounts.
Moreover, there is a growing body of literature showing how the protection of shareholders (by the government and the regulatory body) impacts the effectiveness of corporate governance. Ibbotson (1975) argues that companies going public rely on underpricing in order to avoid future lawsuits from shareholders about possibly misrepresented information or too glorious future outlooks. Hughes and Thakor (1992) point out that intentional underpricing might serve as an insurance against such litigations. Ritter (2003) finds differences between European and American IPO markets with respect to the use of class action lawsuits. With the pending threat of taking firms to court for misrepresented information the incentives for corporate fraud and insider trading are reduced. Van der Goot (2003) and Keloharju (1993) present opposing results for the Netherlands and Finland, respectively. While legal risk is argued to be a cause for the observation that more reputable underwriters are more reluctant to take riskier firms public in the Netherlands this cannot be confirmed with Finnish firms where lawsuits are rare.
The environments in which the IPOs take place could therefore play a non-negligible role in determining the risk associated with investing in publicly traded stocks. Better environments for corporate governance enable firms to access capital markets on better terms. Improvements in the governance of capital markets can lead to more efficient market pricing and correspondingly to lower costs of capital and lower IPO underpricing (Daouk et al. (2007) ). La Porta et al. (1998) point out that rights granted to shareholders also depend on the legal rules of the jurisdiction in which a company operates and the corresponding shares are issued. They find evidence for differences in shareholder protection and the quality of law enforcement. La Porta et al. (2002) present evidence that securities laws matter for capital market development. According to their findings financial markets do not prosper based on market forces alone but rather need guidance from policy makers in order to facilitate private contractual arrangements. In this respect, the overall legal and institutional environments might have an impact on informational barriers in financial markets and could affect the extent to which underpricing might differ between countries.
While there is widespread empirical support with respect to the causes of IPO underpricing within specific countries, empirical evidence on the factors causing the level of underpricing to vary across countries and time remains scarce. In the following we will therefore elaborate on the factors that are likely to contribute to those variations in underpricing. Beck et al. (2004) analyze the important obstacles firms face in obtaining external capital.
Determinants of Cross Country Variations in IPO Underpricing

Equity Capital Markets and IPO Pricing Mechanisms
Their results stress the importance of capital market development on relieving financing constraints. Subrahmanyam and Titman (1999) argue that when stock markets are relatively small, information conveyed through stock prices is less accurate, which generally decreases the advantages of pending for public capital. As the stock market grows, however, the accuracy of information generally improves, yielding greater incentives for going public decisions. Benefits for firms are therefore larger in more liquid and developed capital markets.
In general, more developed financial markets should facilitate the recycling of informed capital and encourage technological spill-overs. Michelacci and Suarez (2004) evince that in developed stock markets the flotation costs associated with raising outside equity should generally be lower and after market liquidity be higher, resulting in lower underpricing as a compensation for investors.
In addition, Jagannathan and Sherman (2006) point out the importance of pricing mechanisms used in order to explain differences in IPO underpricing across countries. They analyze the use of different IPO pricing mechanisms in various countries and find that among the countries that formerly used IPO auctions virtually all have abandoned the method. They argue that uniform and discriminatory auctions suffer from large fluctuations in the number of auction participants. Moreover, the free rider problem and the Winner's Curse make price discovery more difficult. As a consequence, this might contribute to inaccurate pricing. In addition, fees do not differ substantially between the different methods. With respect to the level of underpricing, Jagannathan and Sherman find that underpricing in fixed price auctions tends to be larger than underpricing under the auction or book building method. Their results are in line with Loughran et al. (1994) who show that the use of fixed price mechanisms induces a higher level of underpricing. Ritter (2003) argues that the use of book building gives underwriters discretion over the actual allocation of shares. Moreover, he points out that in the US underwriters were more and more relying on favourable analysts' recommendations with an increase of IPO valuations during the 90s resulting in a detrimental effect for the industry's competitiveness. The reduced competition increased underpricing as underwriters profited from allocating "hot" IPOs in return for commission business offered by investors.
In the following we will therefore test for the impact of financial market development on the extent of IPO underpricing, controlling for the going public mechanisms used. We derive the following hypothesis:
Hypothesis 1: Greater development of equity capital markets reduces the perceived risk of investing in IPO and decreases the magnitude of IPO underpricing.
Efficiency of Banking Regulation
The institutional framework in which corporate financing takes place is likely to affect the efficiency of the capital raising process. The services offered by financial intermediaries and the structure of financial systems can impact the internal conflicts financial institutions are subject to. In general, floating companies to the market is done through the use of underwriters who take an intermediary role between the stock issuing company and potential new investors. In this respect underwriters advise the issuing firms on the pricing of the IPO.
If underwriters receive a gratuity from issuers (the gross spread) and investors, instead of only receiving the gross spread, there is an incentive to recommend a lower offer price.
Moreover, if commission business can be generated in return for "leaving money on the table" underwriters can have an incentive to underprice new issues (Loughran and Ritter (2004) ). Loughran and Ritter argue that during the dot.com bubble issuers placed more weight on future insider sales than on pure IPO proceeds. Hoberg (2003) shows that with increasing market power of the underwriter more underpricing will occur in equilibrium. In addition, Loughran and Ritter (2004) point out that the magnitude of underpricing can be a function of increased incentives for side-payments. During the 90s underwriters were setting up personal brokerage accounts for Venture Capital providers and executives of issuing firms in order to allocate shares to them (a method also known as "Spinning"). This way, the banks sought to influence the issuer's choice of lead underwriters. However, Loughran and Ritter (2004) also argue that increased regulatory scrutiny has reduced the use of spinning substantially after the dot.com bubble burst. Barth et al. (2004) provide insights into the competing views on government influences on the banking system. While the helping hand view sees governments as vital in screening entry and regulating the industry, the grabbing hand view stresses the negative impacts of government influences caused by corruption and economic inefficiency. Beck et al. (2003) examine the impact of banking supervision on the financing obstacles faced by corporations across countries. They find that firms in countries with strong official supervisory agencies that directly monitor banks tend to face greater financing obstacles.
Moreover, powerful official supervision tends to increase firm reliance on special connections and corruption in raising external finance. Creating a supervisory agency that is independent of the government mitigates the adverse consequences of powerful supervision. Stronger financial institutions and more established banking supervision could contribute to lowering the costs of asymmetric information. Rajan (1992) and Holmstrom and Tirole (1997) acknowledge the monitoring role of financial intermediaries in order to resolve the asymmetric information problems faced by outside investors. The role of underwriters and auditors in revealing information about the value of a firm going public plays a decisive role in the extent of IPO underpricing. Moreover, reductions in informational asymmetries can be achieved through the use of more reputable underwriters and/or auditors (Carter and Manaster (1990) , Titman and Trueman (1986) ).
More experienced banks that are more active in the IPO market can obtain investors' cooperation more easily than less active underwriters, due to higher reputation (Ljungqvist (2006) . Regulation and supervision could therefore help to lower the asymmetric information problem by controlling banks more closely. The trustworthier the information generated, the less pronounced would be the extent of observed underpricing. As banks perform the role as lead underwriters, and potentially market makers in the aftermath of the going public decision, we include information about the efficiency and stability of the banking system to generate insights into the effects of the financial system on the extent of IPO underpricing.
We derive the following hypothesis from these considerations:
Hypothesis 2: More effective monitoring and regulatory oversight of banks reduces the level of asymmetric information between investors and issuers and therefore results in lower underpricing.
Accounting Transparency
The availability of information for investors is one of the key determinants in resource allocation and high-quality information plays a crucial role in reducing information asymmetries and mitigating potential agency conflicts (Bushman et al. (2004) ). Inefficient capital budgeting could stem from costly external financing (driven by information asymmetries between managers and investors) or managers pursuing their self-interest instead of maximizing value (caused by a lack of efficient corporate governance). Grossman and Stiglitz (1980) conjecture that lower costs of private information should lead to more informative stock prices and disclosure therefore attenuates information and transaction costs. Durnev et al. (2004) set forth that corporate capital investments should become more efficient when stock prices are more informative and find evidence that more firm-specific variation in stock prices leads to more efficient capital budgeting decisions. More informative stock prices therefore convey more meaningful signals about the quality of managerial decisions, which facilitates the oversight of such decisions and makes corporate governance more effective.
Additionally, Core et al. (1999) find evidence that firms with weaker governance structures exhibit more severe agency problems. Less efficient corporate governance structures lead to more excessive executive pay thereby causing firms to perform worse in terms of future operating and stock market performance.
In line with the argumentation in Durnev et al. (2004) we would expect that greater accounting transparency leads to more firm specific variation in stock prices and therefore more informative stock prices. As more informative stock prices should allow for more efficient governance of managerial decisions, we would expect agency conflicts to be soothed. Consequently, more information available about firms pending for outside equity reduces information asymmetries and one should observe lower levels of IPO underpricing to compensate outside investors. We therefore hypothesize:
Hypothesis 3: Greater corporate transparency and financial disclosure reduces information asymmetries and causes lower underpricing to compensate investors.
Legal Origin and Financial Institutions
Recent evidence suggests a strong effect of investor protection on the development of financial markets. More protective investment environments make investors more willing to invest and lead to higher firm valuations. La Porta et al. (2002) document that investors are willing to pay more for financial assets when being better protected by the legal system. Shleifer and Wolfenzon (2002) analyze the impact of investor protection on the going public decision. They show that firms would be larger, more valuable, and more plentiful, dividends would be higher (and diversion of profits lower), ownership concentration would be lower, and stock markets would be more developed in countries with better protection of shareholders.
Rights granted to shareholders also depend on the legal rules of the jurisdiction in which a company operates and the corresponding shares are issued. La Porta et al. (1998) find evidence for differences in shareholder protection and the quality of law enforcement. The results show that common-law countries have the strongest legal protection of investors, while French civil law countries have the weakest. Moreover, they find that small, diversified shareholders play a negligible role in countries with low shareholder protection. Shareholder rights become critical when managers abuse their information and power for their own interest. Beck et al. (2001) point out that a country's legal origin helps to explain the development of its financial institutions. Legal systems differ in their ability to facilitate private exchanges and to support new financial and commercial transactions. A country cannot change its legal origin, but can, however, reform its judicial system by emphasizing the rights of outside investors, by providing more certain and efficient contract enforcement, and by creating a legal system that adapts more readily to changing economic conditions (Caprio et al. (2004) ). For a given level of investor protection the incentives to adopt better governance mechanisms at a company level are an increasing function of the country's economic and financial development. Better governance mechanisms enable firms to access capital markets on better terms (Doidge et al. (2004) ). This is of utmost importance for firms with valuable growth opportunities that cannot be financed internally. However, corporate governance interacts with the overall constitution of law enforcement and investor protection.
Good corporate governance mechanisms on the firm level are rendered obsolete in countries with poor economic development and poor investor protection.
Given the systematic differences in the structure of legal systems and their corresponding enforcement we analyze how these differences might impact the level of underpricing in the countries under investigation. Hence, we formulate the following hypothesis:
Hypothesis 4: More effective investor protection reduces the costs of information disadvantages and results in lower underpricing granted to investors.
Data and Method
Cross Country Variations in IPO Activity and Underpricing
Our dataset includes more than 500 country-year observations from 29 countries over the period 1988-2005. Owed to the fact that some of the data are not available for all countries in every year our panel data are unbalanced and the number of observations depends on the choice of explanatory variables. We aggregated the levels of IPO underpricing over all issues for each country within each year. Our dependent variable is the annual median level of IPO underpricing in percent for each country in the dataset. IPO underpricing is calculated as the difference between the offering price of publicly sold shares to investors and the price at which the same shares trade subsequently in the stock market. Our IPO data arise from various sources, shown in Appendix C. Austria. Based on the numbers presented in table 1, one can observe that countries substantially vary in the number of IPOs over the period 1988-2005 and, more importantly, in the average/median levels of underpricing. Due to the large dispersion in returns within a given year we base our analysis on the median rather than the average level of underpricing.
We included the maximum and minimum level of underpricing based on the median underpricing per year for each country. While countries like Japan, New Zealand and Malaysia show three-digit maximum percentage returns on the first day of trading, the UK, Austria, and Belgium, e.g., only report one-digit first day returns as the maximum per year.
Apparently, first day returns are subject to large fluctuations over time and countries. Notes: Table 1 reports the cross-country variations in IPO underpricing along with the overall number of IPOs during the period of investigation. Column 1 presents the total number of IPOs included in the dataset. Column 2 and 3 present the weighted average and weighted median level of underpricing, respectively. The yearly percentage returns are weighted by the corresponding number of IPOs in the given year to arrive at the number shown. Columns 6 and 7 show the standard deviation of the yearly number of IPOs and the corresponding variation in returns per country, respectively. In addition, columns 4 and 5 show the maximum and minimum yearly returns (based on the aggregated median levels).
Method of Estimation
In the following we analyze which factors contribute to the observable difference in IPO underpricing across countries and time.
Our equations take the following form:
where under it represents IPO underpricing, X it is the vector of variables testing for our hypotheses, η t are fixed period effects, while it ε is the disturbance. As the hausman test favours the random effects specification over fixed effects -our models shown below include random effects. We also tested for serial correlation in the residuals, which does not seem to be an issue here.
The data for this study are drawn from a wide range of sources. Appendix A lists all variables with the exact sources and definitions, while table 2 reports descriptive statistics.
In our basic equation we control for general country characteristics, which are not directly attributable to one of the hypotheses but rather proxy for the overall state of a country's development. Our basic equation includes a country's average yearly market rate of return (based on log monthly returns), obtained from the MSCI Indices to control for previous stock market development that could impact market timing considerations for issuers in line with the "hot markets" phenomenon or the Winner's Curse model (Ljungqvist (2006) ). The model also includes annual GDP growth, along with a variable indicating whether a program by the International Monetary Fund (IMF) has been in place for the corresponding country in a given year for at least 5 months. The GDP growth variable controls for the overall economic development that could potentially influence a country's attractiveness from the investors' perspective. The IMF variable controls for the economic environment -countries under IMF arrangements usually experience economic crises -and external pressure on economic policy.
In addition, we also include the number of IPOs in a given year that enters the regression in natural logarithm. Initially, we also controlled for countries' regional and geographical characteristics, population growth, GDP per capita and the rate of unemployment. However, as these variables turned out to be completely insignificant, we do not include them in our base model. We test the stability of our results to the inclusion of these variables below. We classify all additional variables in groups that can be allocated to our four hypotheses introduced above. As a first step, we add all variables of one group to the basic equation and follow a general-to-specific approach to identify the most important determinants of underpricing. Clearly, general-to-specific regressions including all variables would be preferable. However -given the degrees of freedom available and the unbalanced nature of our sample -such procedure is infeasible. We test for the influence of omitted variable bias in further specifications and in our robustness analysis below. Specifically, we include the variables corresponding to the hypotheses formulated above and then delete that variable with the lowest level of significance. With the remaining variables, this procedure is repeated until all coefficients are significant at the 10 percent level at least. In a second step,
we check whether any of the previously deleted variables would render significant when added again. These significant variables are step by step included. The two steps are repeated until a final model converges. Our next step consists in deriving a final model by combining the variables from the four equations and again following the general-to-specific procedure. 1
Hypotheses and Explanatory Variables used
Hypothesis 1 expects the stage of development of equity capital markets to affect the level of IPO underpricing. To test this hypothesis we employ stock market capitalization to GDP and stock market value traded to GDP (both taken from Beck et al. (1999) ). The stock market capitalization measures are used to proxy for the general stage of development of equity capital markets within a country. The more established capital markets are as a source of financing, the less risky the investment should be for individual and institutional investors alike. Additionally, we included the relative market efficiency (relative to the banking sector) and the stock market turnover ratio (both measures taken from Beck et al. (1999) ) in order to proxy for the efficiency of equity capital markets. The less efficient equity markets function, the higher should underpricing be in order to compensate investors. With respect to the ease of obtaining public equity capital we included the equity markets access index created by Schwab et al. (1999) . The index measures the extent to which business executives in a country judge the stock market to be open to new and medium-sized firms, with higher values indicating easier accessibility. In addition, we employ dummy variables measuring whether a country allows the use of (i) book building, (ii) fixed price auctions or (iii) auctions. As some countries allow all of the methods to be used, we can include all dummies at the same timethey are not mutually exclusive.
Hypothesis 2 ("effective regulation reduces underpricing") is tested employing an index collected by Gwartney and Lawson (2004) . 2 This index relates to the regulation of credit markets (the ownership of banks; competition from foreign banks; the extension of credit to the private sector; avoidance of interest rate controls and excessive regulation leading to negative real interest rates; interest rate controls in general). One would expect regulation of the banking system in general to have a negative effect on underpricing as more regulation reduces the incentives for side payments and diminishes the level of asymmetric information between individual investors and the underwriting banks. The index ranges from 1-10, with higher values indicating "better" business environments. Furthermore, we include information about the differences in banking systems in general by including data from Barth, Caprio, and Levine (2004) , who collected a comprehensive database on the regulation and supervision of banks in 107 countries. The data is based on surveys sent to national bank regulatory and supervisory authorities. In order to proxy for the effectiveness of banking supervision we included variables with respect to ownership restrictions, business activity restrictions, and characteristics of deposit insurance schemes. Barth et al. (2004) argue that deposit insurance find that foreign entry improves bank performance. With respect to competition we have therefore included information about the limitations on foreign bank entry/ownership and also the share of assets of foreign-owned banks in total banking assets and the number of foreignowned banks in the total number of banks from Beck et al. (1999) .
Turning to hypothesis 3 ("transparency reduces underpricing"), we take several measures from Bushman et al. (2004) in order to proxy for financial and governance disclosure: A measure indicating the inclusion of 90 accounting items in the balance sheet, the disclosure requirements regarding R&D investments, 3 a measure referring to the governance and compensation structure of the firm 4 and the corporate transparency in terms of timeliness and frequency of reports. Higher values in all the indices indicate more disclosure/transparency. These measures supplement the disclosure requirements index provided by La Porta, Lopez-de-Silanes and Shleifer (2006) . 5 All these measures should yield insights into the effect of accounting transparency on reducing information asymmetries between the firm and outside investors. As mentioned before we argue that more financial and governance transparency should be negatively related to the level of underpricing found in the corresponding countries. The availability of firm-specific information enhances the accountability for those governing the firm.
Moreover, to estimate the impact of the private benefits of control that larger stockholders might obtain on the level of underpricing we included the median block premium calculated in Dyck and Zingales (2004) . 6 The higher the private benefits that controlling shareholders enjoy, the more pronounced the associated agency problems with new investors would be. As such, the higher the benefits of control are, the more underpricing would new investors crave for in order to be compensated for the additional risks. With respect to ownership concentration, Shleifer and Vishny (1986) point out the positive effect that concentration might have on the incentives of managers. However, they also acknowledge the potential diversification that might stem from a certain dispersion of ownership. Accordingly, we also include a measure of ownership concentration for the countries in our sample.
Firms from countries with weaker investor protection have found a way to facilitate information acquisition for outside investors via the cross listing of shares in countries with stronger investor protection and greater financial transparency due to stricter disclosure requirements (Reese and Weisbach (2002) ). As a matter of fact we also include the number of 2 and 3 level American Depository Receipts (ADR) to proxy for the extent to which firms make use of substitute mechanisms of corporate governance in order to overcome weaker rules within a country. Lastly, we also include the S&P transparency and governance rating along with its standard deviation for the countries in our sample.
In hypothesis 4 we argue that the protection of shareholder rights affects the perceived risk for investors in going public transactions and that differences in the legal system are important for the occurrence and magnitude of IPO underpricing. In order to test this hypothesis we employ a number of measures that are widely used in the recent empirical literature. Specifically, we employ Gwartney and Lawson's legal structure and security of property rights index (including judicial independence, protection of intellectual property rights, impartial courts, military interference and integrity of the legal system measures). 7
Moreover, we use the index of government stability and an index of perceived corruption provided by the International Country Risk Guide (2004). This indicator is based on the analysis of a worldwide network of experts. The index has a range from 0 -representing highest corruption -to 12 (no corruption).
The notion of considering stocks only as the present value of future cash flows falls short of taking into consideration the substantial rights that are attached in order to give shareholders substantial influence in controlling managerial decisions (Hart (1995) ). As pointed out in La Porta et al. (1998) laws and the quality of enforcement are potentially important factors when analysing the rights and protection of shareholders. We therefore use various measures from La Porta et al. (1998) in order to test for the influence of legal environments on the magnitude of IPO underpricing. The antidirectors index measures how strongly the legal system favors minority shareholders over managers and/or dominant shareholders. We also included some of the subcomponents of the antidirectors index. For example, the blocking of shares prior to an annual meeting might make it difficult for minority shareholders to exert their voting rights over majority shareholders. Additionally, we included the number of votes to call an extraordinary shareholders meeting. The higher the required percentage is, the more difficult it becomes for minority shareholders to drive out management. In this light, we also included the oppressed minority measure indicating whether minority shareholders have legal means to pursue in case of fundamental changes within the company (e.g. mergers, asset dispositions etc.). Furthermore we have used the "management in restructuring" dummy to proxy for creditor power over equity holders. The threat of management dismissal during a phase of restructuring might enhance the creditors' position. Grossman and Hart (1988) argue that investors might be better protected when dividend rights are linked to voting rights -that is, companies are subject to one-share-one-vote rules. Hence, we also include a dummy indicating whether countries are characterized by such rules. Lastly, we include a dummy measuring whether the corresponding country is characterized by common versus civil law.
As insider trading might pose a difficulty for outside investors to timely act upon and benefit from the information provided in the offering prospectus, we employed measures by Bhattacharya and Daouk (2002) on the existence of insider trading and from Schwab et al.
(1999) on its prevalence. Furthermore, we employ various measures with respect to shareholder protection originating from La Porta, Lopez-de-Silanes and Shleifer (2006) : An index of criminal sanctions, a dummy indicating whether investors have the opportunity to engage in class action suits against the issuing firm and the parties involved, and an index of disclosure requirements.
Results
While table 3 also reports the results for the base model and the individual hypotheses for reasons of transparency, 8 we confine our discussion to the final model. Table 3 presents This indicates that more established stock markets (in terms of volume) show a higher level of underpricing, clearly contradicting hypothesis 1. The positive coefficient of the stock market value traded could be a sign of increased demand for shares from a certain country due to more attractive market developments. Alternatively, Michelacci and Suarez (2004) acknowledge that more developed capital markets (or a relatively high reliance on equity capital markets) could induce younger firms to go public pre-maturely. Given the higher risks and the greater opacity of these firms underpricing could be higher (Gompers and Lerner (2002) ). Evidence shows that in the US firms that go public are typically younger than their corresponding European counterparts (Fama and French (2001) ; Pagano et al. (1998) ).
Moreover, the ease of access to equity has the expected negative coefficient but does not turn out to be significant in the final model. Hence, there is no evidence (when controlling for other factors) that easy availability of outside equity reduces underpricing.
With respect to hypothesis 2, the results show that restricting the business activities of commercial banks has a positive impact on the level of underpricing (at the 5% level).
Restricting banks to jointly engage in underwriting, brokering and dealing of securities appears to limit the price discovery in the going public process and elevates the level of underpricing. Additionally, the competition brought in by foreign banks (number of foreign banks to number of total banks) has the expected negative impact on underpricing (at the 5 percent level). The result suggests evidence for the claim of Carter and Manaster (1990) who point out the certifying role of more established underwriters for the reduction of information asymmetries during the going public process. Secondly, the competition brought in through foreign entrants could also reduce the incentive for established incumbents to engage in selfdealing and could help to self-regulate the market, thereby depleting information asymmetries.
According to Hypothesis 3, greater transparency on the corporate level should lead to more firm specific variation in stock prices and therefore to more informative stock prices.
The results show that the accounting rating of countries (with respect to the inclusion or omission of a wide variety of items) has a negative and significant impact on IPO underpricing (at the 1% level). When firms are forced to disclose items in their annual report, problems of asymmetric information are alleviated. Moreover, one can infer that the standard deviation of the S&P governance and transparency rating has a positive and significant effect.
The higher the dispersion of governance and transparency among firms in the country, the higher the risks faced by outside investors. Correspondingly, we observe an increase in underpricing as a response. For the disclosure requirements index of La Porta et al. (2006) the results show that higher values increase underpricing. Bushee and Noe (2000) document that improvements in disclosure rankings could result in higher levels of transient ownership and correspondingly lead to higher levels of stock volatility. Accordingly, in the absence of clear information on composite investment holdings and periods, it could be that the results are driven by changes in institutional holdings as a response to improvements in financial disclosure.
A similar effect can be found for the impact of compensation and shareholdings disclosure (Governance) that has a positive and significant impact on the observed level of underpricing. Given the data we cannot rule out the possibility that countries with in general more excessive compensation packages are more prone to pass and implement laws and regulations dealing with the issues at hand. Accordingly, more disclosure could be driven by more severe problems with excessive compensation packages and correspondingly our results suggest that countries with higher levels of executive compensation face more severe levels of underpricing.
Regarding hypothesis 4, the results show underpricing to rise significantly with government stability, at the one percent level of significance. Interestingly, more stable governments contribute positively to the premium that investors demand when investing in IPOs in those countries. In this light, the results could suggest that more stable governments might enjoy more private benefits in the economy and that therefore the level of underpricing might be higher. Considering the impact of accounting transparency on IPO underpricing, ownership concentration within the firms has a negative and highly significant coefficient in the first models, but turns out insignificant when we control for other variables in the final model. We do not find any robust evidence that countries with a generally higher concentration of ownership exhibit lower levels of underpricing. Moreover, the block premium turns out to be insignificant as well. There is no evidence that more private benefits that controlling shareholders might enjoy contribute negatively to the agency conflicts with outside investors.
The S&P governance rating is not significant, while the standard deviation of this measure is positive and significant as pointed out earlier. This suggests, that the dispersion -but not the overall level -of "good" and "bad" corporate governance within a country increases the risk faced by outside investors resulting in larger underpricing. The number of 2 and 3 level ADRs has no significant impact on underpricing (though the coefficient has the expected negative sign and is significant in columns 6 and 7 of table 3). We also find a negative and significant coefficient for the corporate transparency measure in columns 6 and 7, but not for the final model. There is not robust evidence that the frequency of reports and the timeliness of information provided have an impact on the level of underpricing when controlling for other factors.
Regarding the legal environment and the impact of corporate governance on explaining variations in the level of underpricing, hypothesis 4 expects that more effective legal systems and better firm level governance should reduce risk for outside investors and be associated with lower underpricing. However, the results show that none of the procedural legal variables turns out significant. Neither the dummy variable that is one when a class action lawsuit is available nor the index measuring the procedural difficulty (Burden of Proof) in recovering losses from directors of the issuer, distributors and accountants in a civil liability case for losses due to misleading statements in the prospectus, or the criminal sanctions that can be imposed on the issuer, distributor, and accountant affect the level of underpricing, and the same holds true for the level of corruption and the anti-director index.
We also do not find significant differences between civil and common-law countries regarding the level of underpricing.
The results also show that insider trading does not reduce the compensation for new outside investors. With respect to the rights of minority shareholders we find that neither the dummy for the oppression of minority shareholders nor the measures indicating the possibility to block shares before the annual meeting, the dummy that indicates whether management might stay during restructuring, and the number of votes to call an extraordinary meeting seem to have an influence on IPO underpricing. None of these coefficients is significant at conventional levels.
To summarize our results, there is some support for the hypothesis that the stage of development of equity capital markets affects the observed level of underpricing. Moreover, the results show that the efficiency of regulation and greater accounting transparency can help to reduce the level of underpricing. We do, however, find only slight evidence for an impact of legal infrastructures on the extent of IPO underpricing.
In the next section, we test for the robustness of these results.
Test for robustness
We examine the robustness of our model with Extreme Bounds Analysis (EBA), which is standard procedure in the recent empirical literature. 9 More than 10.000 specifications with different combinations of control variables are analyzed. The EBA approach is described in detail in Appendix B. Following Sala-i-Martin (1997), we consider the impact of our explanatory variables on IPO underpricing to be robust if the fraction of the cumulative distribution function lying on one side of zero (CDF(0)) exceeds 0.90. 10 We include all variables in the EBA that have been included in the general-to-specific exercise above.
We present three sets of results. Haan (2005)). Only the economic growth and the governance variable with a CDF(0) of 0.94, the disclosures requirement index and the security business restrictions variables with a 9 See, e.g. Sala-i-Martin (1997), Fernández, Ley and Steel (2001) , Sturm, Berger and de Haan (2005) , and .
10 Sala-i-Martin (1997) proposes using the (integrated) likelihood to construct a weighted CDF(0). However, the varying number of observations in the regressions due to missing observations in some of the variables poses a problem. Sturm and de Haan (2001) show that as a result this goodness of fit measure may not be a good indicator of the probability that a model is the true model and the weights constructed in this way are not equivariant for linear transformations in the dependent variable. Hence, changing scales will result in rather different outcomes and conclusions. We therefore restrict our attention to the unweighted version. Furthermore, for technical reasons -in particular our unbalanced panel setup -we are unable to use the extension of this approach called Bayesian Averaging of Classical Estimates (BACE) as introduced by Sala-i-Martin, Doppelhofer and Miller (2004). CDF(0) of 0.93 are slightly below the critical value suggested in Sturm and de Haan. They are, however, significant at the five percent level at least in between 61 to 69 percent of all regressions run. We conclude that with the exception of the IMF program variable for the base model, our model is extremely robust to the inclusion of additional variables. Notes: Table 4 reports results for the Extreme Bounds Analysis estimated with random effects GLS. The Results for the base (full) model are based on 10,700 (5,488) combinations with 343 (252) observations, on average. Dummies for each year are included in all regressions but not shown in the table. The upper part of the table presents the results for the base model while the lower part presents the results for the variables generated for the final model shown in table 2 (stemming from the general to specific procedure). Columns 2 and 3 present the average beta and standard error generated from all estimated combinations, respectively. Column 4 indicates the percentage of estimations in which a variable is significantly different from zero at the 5% level and column 5 indicates the unweighted cumulative distribution function (CDF(0)), i.e. the fraction of the cumulative distribution function lying on one side of zero. Columns 6 and 7 report the extreme bounds for the corresponding variable. Variables are sorted according to their CDF(0). Notes: Table 5 reports results for the Extreme Bounds Analysis estimated with random effects GLS. Dummies for each year are included in all regressions but not shown in the table. Columns 2 and 3 present the average beta and standard error generated from all combinations estimated, respectively. Column 4 indicates the percentage of estimations in which the included variable is significantly different from zero at the 5% level and column 5 indicates the unweighted cumulative distribution function (CDF(0)), i.e. the fraction of the cumulative distribution function lying on one side of zero. Columns 6 and 7 report the extreme bounds for the corresponding variable.
Finally, table 5 shows that two additional variables pass the CDF(0) threshold of 0.95 and one additional variable passes the CDF(0) threshold of 0.9. Table 5 reveals that the level of corruption with a CDF(0) of 0.98 is significant (at the five percent level at least) in 92 percent of the regressions and has a negative coefficient (higher values of this measure indicate less corruption), indicating that countries with a more pronounced problem of corruption suffer from more severe problems of asymmetric information between firms going public and outside investors. This is in line with the previous literature, showing corruption to reduce investment and foreign direct investment (Mauro (1996) ; Smarzynska and Wei (2000) ).
The blocking of shares dummy is positive and significant (in 59% of the regressions with a CDF(0) of 0.95) while the relative market efficiency is negative and significant (in 31% of the regressions with a CDF(0) of 0.92). So there is evidence that more power disparity towards large shareholders seems to leave minority shareholders worse off and results in higher underpricing. With the possibility to block shares before the annual meeting minority shareholders are at a disadvantage to larger shareholders. Not being able to exercise voting power attached to their shares therefore causes higher underpricing required by new investors.
Moreover, a more efficient stock market resulting in lower costs of capital and potentially more liquidity helps to facilitate corporate governance in the aftermath of the IPO leading to lower levels of IPO underpricing. The variable indicating that insider trading exists also passes the CDF(0) threshold of 0.90 but is economically marginal and only statistically significant at the five percent level at least in 20 percent of the regressions estimated.
Additionally, the results show that the disclosure of R&D investments is slightly below the CDF(0) threshold of 0.9 and significant in 28 percent of the regressions estimated.
In the absence of timely information and due to the high uncertainty associated with intangible capital investments, R&D activities could intensify the information asymmetry between issuing firms and potential investors. The results could be related to the fact that countries with more R&D intensive industries have incentives to provide more disclosure with respect to these activities. In the absence of suitable proxies, the disclosure of R&D might be related to the overall engagement of countries in R&D activities exhibiting the welldocumented valuation bias of R&D intensive industries (Gompers and Lerner (2002); Guo (2004) ; Chan et al. (2001) ; Aboody and Lev (2000) ).
Overall, we conclude that the results of our final model are fairly robust to the inclusion of additional variables.
Conclusion
In this paper we analyze the institutional and legal determinants of IPO underpricing across countries and time. Our results show that underpricing rises significantly when market returns are generally higher, implying market momentum. When equity markets perform well, investors anticipate that companies and investment banks try to time the market when going public and therefore require a higher underpricing in return.
Furthermore, we investigate the importance of equity capital market development and the corresponding impact on the extent of underpricing. The results suggest that with a higher importance of the stock market relative to the overall level of GDP one can observe higher underpricing. While we hypothesized a higher stage of development to be associated with less underpricing, our results show the exact opposite. This provides evidence in favour of Michelacci and Suarez (2004) , acknowledging more developed capital markets (or a relatively high reliance on equity capital markets) to induce firms to go public pre-maturely. The higher risks and greater opacity of these firms could result in higher underpricing. Regarding relative market efficiency we found that underpricing in more developed and comparably efficient markets (characterized by greater liquidity and lower costs of capital) is lower. Additionally, our results suggest that entry of foreign banks can help to self-regulate and to contribute to less pricing inefficiencies caused by asymmetric information. Restrictions on business activities are found to have an adverse effect and even aggravate the extent of IPO underpricing.
With respect to the role of information presentation and dissemination we find that corporate transparency can help to attenuate information asymmetries. Greater accounting transparency increases firm specific stock price variations and makes stock prices more informative for investors. Consequently, this enables more effective corporate governance and causes lower underpricing. We also point out that some of the variables might pick up differing related effects, namely the heavier reliance on information dissemination to deal with excessive compensation packages and the fostered disclosure of R&D investments.
Accordingly, we interpret our findings in the light that countries with more excessive compensation packages (and therefore higher need to promote transparency) and a more pronounced level of R&D activity (and correspondingly more disclosure of R&D activity in the annual reports) are characterized by more severe information asymmetries between firms going public and outside investors. Accordingly, we find higher levels of IPO underpricing in these countries.
Concerning the impact of differences in institutional and legal environment in IPO underpricing, we document that the protection of shareholders affects the perceived risk of investing. While we find evidence that more stable governments are associated with higher underpricing (possibly due to greater incentives for accumulating private benefits and awarding cronies) we also inferred that the protection of minority shareholders has a significant impact in reducing the observed levels of IPO underpricing. Here, one can infer that more effective legal systems and environments for corporate governance reduce the perceived risk of investing and decrease the corresponding level of underpricing. Lastly, we find that corruption works to the detriment of equity investors and document that the legal possibility for large shareholder to overturn minority shareholder through blocking of shares prior to annual meetings could induce higher levels of underpricing, as these rulings create more leeway for blockholders.
Overall we find evidence on which factors influence variations in underpricing across countries and time. We attribute them mainly to differences in the stage of development and regulation of equity markets, to variations in accounting transparency influencing the dissemination and interpretation of information generated and to discrepancies in legal and institutional environments affecting the effectiveness of firm level corporate governance.
While we do not consider our analysis to be exhaustive, we believe that our results present an early step in analyzing how regulatory, legal and institutional environments shape financial markets and affect the perceived risk of investing.
For future research, it might be a rewarding task to further investigate which additional factors impact cross-country variations in IPO underpricing. Ljungqvist (2006) points out that firms going public might signal firm quality via increased initial underpricing and might recoup the money initially left on the table when coming back to raise money in subsequent offerings. Given the lack of data we did not pursue an analysis of seasoned equity offerings in this paper. However, it could well be that the pricing of seasoned equity offerings might have an impact on the level of underpricing observed. Additionally, Guiso et al. (2006) analyze the role of culture as a potential determinant of economic outcomes. 
Security Business Restrictions
Measures the extent to which banks may engage in underwriting, brokering and dealing in securities, and all aspects of the mutual fund industry. Unrestricted = 1 = full range of activities can be conducted directly in the bank; Permitted = 2 = full range of activities can be conducted, but some or all must be conducted in subsidiaries; Restricted = 3 = less than full range of activities can be conducted in the bank or subsidiaries; and Prohibited = 4 = the activity cannot be conducted in either the bank or subsidiaries. Higher values more restrictive. Barth et al. (2004) Deposit Insurance Scheme, Dummy
Indicates whether a deposit insurance scheme exists. Question 8.1 in the survey. Barth et al. (2004) Influence of the Supervisor, Dummy
Indicates whether the supervisory authority can force a bank to change its internal organizational structure. Question 6.1 in the survey. Barth et al. (2004) Single Financial Supervisor, Dummy
Indicates whether there is a single financial supervisory agency for the financial sector. Question 12.1.2 in the survey.
Barth et al. (2004)
Hypothesis 3
Variable Description Source Ownership Concentration The average percentage of common shares owned by the three largest shareholders in the 10 largest nonfinancial, privately owned domestic firms in a given country. A firm is considered privately owned if the state is not a known shareholder in it.
La Porta et al. (1998) Corporate transparency Average ranking of the answers to the following interim reporting questions: Ea (frequency of reports), Ed-Ef (count of disclosed items), and Eb (consolidation of interim reports). Bushman et al. (2004) .
R&D Disclosure Requirements
Average ranking of the answers to the following questions: A6g (R&D), B3f (capital expenditure), Ca (subsidiaries),Cb (segment-product), Cc (segmentgeographic), and D1 (accounting policy). Bushman et al. (2004) .
Block premia
The block premia is computed taking the difference between the price per share paid for the control block and the exchange price two days after the announcement of the control transaction, dividing by the exchange price and multiplying by the ratio of the proportion of cash flow rights represented in the controlling block. Here the sample median is used. 
Hypothesis 4
Variable Description Source Security of property rights Legal Structure and Security of Property Rights. Includes: Judicial independence: the judiciary is independent and not subject to interference by the government or parties in disputes (GCR); Impartial courts: A trusted legal framework exists for private businesses to challenge the legality of government actions or regulation (GCR); Protection of intellectual property (GCR); Military interference in rule of law and the political process (ICRG), and Integrity of the legal system (ICRG). Gwartney and Lawson (2004) : Economic Freedom of the World, Those sub indices marked with (CGR) are from the Global Competitiveness Report and those with (ICRG) are from the International Country Risk Guide.
Prevalence of insider trading
Prevalence of insider trading (1=pervasive; 7=extremely rare). Schwab et al. (1999) Government Stability Government stability, annual averages. International Country Risk Guide Civil law, dummy Dummy variable equalling one when country is from a civil law origin and zero otherwise.
La Porta et al. (1998) 
Corruption
Measures corruption in the political system as a threat to foreign investment based on the analysis of a worldwide network of experts. Range 0 (highest corruption) to 12 (no corruption).
International Country Risk Guide
Insider trading exists, dummy
Year when insider-trading laws were first instituted. Bhattacharya and Daouk, (2002) Class action suit, dummy A dummy variable equalling 1 if a class action suit is available and zero otherwise.
La Porta et al. (2006) Burden of proof The index measures the procedural difficulty in recovering losses from directors of the Issuer, distributors and accountants in a civil liability case for losses due to misleading statements in the prospectus.
La Porta et al. (2006) Criminal Sanctions, index The index of criminal sanctions with respect to the Criminal director; Criminal distributor; and Criminal accountant.
La Porta et al. (2006) New antidirectors index This index of Anti-director rights is formed by adding one when: (1) the country allows shareholders to mail their proxy vote;
(2) shareholders are not required to deposit their shares prior to the general shareholders' meeting;
(3) cumulative voting or proportional representation of minorities on the board of directors is allowed; (4) an oppressed minorities mechanism is in place; (5) the minimum percentage of share capital that entitles a shareholder to call for an extraordinary shareholders' meeting is less than or equal to ten percent (the sample median); or (6) when shareholders have preemptive rights that can only be waved by a shareholders meeting. The range for the index is from zero to six.
La Porta et al. (1998) One-Share-One Vote, Dummy Equals one if the company law or commercial code of the country requires that ordinary shares carry one vote per share, and zero otherwise. Equivalently, this variable equals one when the law prohibits the existence of both multiplevoting and nonvoting ordinary shares and does not allow firms to set a maximum number of votes per shareholder irrespective of the number of shares owned, and zero otherwise.
Oppressed
Minority, Dummy Equals one if the company law or commercial code grants minority shareholders either a judicial venue to challenge the decisions of management or of the assembly or the right to step out of the company by requiring the company to purchase their shares when they object to certain fundamental changes, such as mergers, asset dispositions, and changes in the articles of incorporation. The variable equals zero otherwise. Minority shareholders are defined as those shareholders who own 10 percent of share capital or less.
Blocking of Shares, Dummy
Equals one if the company law or commercial code does not allow firms to require that shareholders deposit their shares prior to a general shareholders' meeting, thus preventing them from selling those shares for a number of days, and zero otherwise.
La Porta et al. (1998) Management stays during restructuring, Dummy Equals one when an official appointed by the court, or by the creditors, is responsible for the operation of the business during reorganization. Equivalently, this variable equals one if the debtor does not keep the administration of its property pending the resolution of the reorganization process. Equals zero otherwise.
La Porta et al. (1998) Votes to Call extraordinary Meeting
The minimum percentage of ownership of share capital that entitles a shareholder to call for an extraordinary shareholders' meeting; it ranges from 1 to 33 percent.
Appendix B: Extreme Bounds Analysis (EBA)
To examine both the sensitivity of our baseline model and the coefficients of our explanatory variables of interest to changes in the model specification we apply (variants) of the so-called Extreme Bounds Analysis (EBA) as suggested by Leamer (1983) and Levine and Renelt (1992) . EBA has been widely used in the economic growth literature. 11 The central difficulty in this research -which also applies to the research topic of the present paper -is that several different models may all seem reasonable given the data, but yield different conclusions about the parameters of interest. The EBA can be exemplified as follows. Equations of the following general form are estimated:
where Y is the dependent variable; M is a vector of 'standard' explanatory variables; F is the variable of interest; Z is a vector of up to three possible additional explanatory variables, which according to the literature may be related to the dependent variable; and u is an error term. The extreme bounds test for variable F states that if the lower extreme bound for β -i.e. the lowest value for β minus two standard deviations -is negative, while the upper extreme bound for β -i.e. the highest value for β plus two standard deviations -is positive, the variable F is not robustly related to Y. As argued by Temple (2000) , it is rare in empirical research that we can say with certainty that one model dominates all other possibilities in all dimensions. In these circumstances, it makes sense to provide information about how sensitive the findings are to alternative modelling choices. The EBA provides a relatively simple means of doing exactly this. Still, the EBA has been criticized in the literature. Sala-i-Martin (1997) argues that the test applied in the Extreme Bounds Analysis poses too rigid a threshold in most cases. If the distribution of β has some positive and some negative support, then one is bound to find at least one regression for which the estimated coefficient changes sign if enough regressions are run. We will therefore not only report the extreme bounds, but also the percentage of the regressions in which the coefficient of the variable F is significantly different from zero at the 5 percent level. Moreover, instead of analyzing just the extreme bounds of the estimates of the coefficient of a particular variable, we follow Sala-i-Martin's (1997) suggestion to analyze the entire distribution. Following this suggestion, we not only report the unweighted parameter estimate of β and its standard deviation but also the unweighted cumulative distribution function (CDF(0)), i.e. the fraction of the cumulative distribution function lying on one side of zero. We will base our conclusions on the Sala-i-Martin variant of the EBA.
